In a 4-yr study, molasses (M; 6% CP), molasses-urea (MU; 17.5% CP; 92% molasses, 4% urea and 4% water) and molasses-cottonseed meal-urea (MCSM; 17.5% CP; 73% molasses, 25% cottonseed meal, 1% urea and 1% water) were compared as winter supplements for Braford cows (514 matings) consuming lowquality forage. from, that of cows fed either M or MCSM. Supplementation treatment did not affect calf performance as measured by birth weight, survival rate or weaning weight (P > -05). However, calves from cows fed MCSM were 6 d older (P c .05) at weaning than calves from cows fed M. For 3-yr-old cows, pregnancy rate was considerably higher (P < .05) for cows fed MCSM (69.6%) than for cows fed M (37.5%). The pregnancy rate for 3-yr-old cows fed MU (60%) was intermediate to but not different (P > .05) from, that of 3-yr-old cows fed either M or MCSM. Calves from 3-yr-old cows supplemented with MCSM were 14 kg heavier (P = .14) at weaning than calves from 3-yr-old cows fed M.
Introduction
Urea is commonly used as a protein nitrogen source in molasses supplements, but questions remain concerning the efficacy of urea when it is fed with molasses to beef cows consuming low-quality forages. Compared to molasses alone, molasses-urea supplementation failed to reduce winter weight loss of dry cows fed timothy hay (Bond and Rumsey, 1973) or to reduce winter weight loss or to increase calf weaning weight of lactating cows grazing native range (Rush and Totusek, 1976) .
Adding urea to molasses offered to lactating cows grazing native pasture improved pregnancy rate (Holroyd et al., 1979a) but not milk yield or calf weaning weight (Holroyd et al., 1979b) . However, in a subsequent study (Holroyd et al., 1983) , lactating cows grazing native pasture and fed molasses-urea supplement had pregnancy rates and calf weaning weights similar to those of cows not supple-618 mented. In contrast, Hodges et al. (1974) reported that lactating cows grazing bahiagrass pasture and fed a molasses-urea supplement during the winter had 10% greater pregnancy rate than those of cows not fed a supplement.
A positive response in conception rate and(or) calf weaning weight was obtained with cows fed ~N f a l protein compared with cows fed molasses-urea as a supplement to lowquality forages (Pearson, 1974;  Rush and Totusek, 1976; Siebert et al., 1976) . The present study compared 1) a molasses mixture containing natural protein and urea to 2) a molasses mixture containing urea and to 3) molasses alone when fed as a winter supplement to lactating beef cows offered lowquality forage.
EXp0riMt.l Procadurn
This study included 4 yr of cow and calf data. Starting in October 1984, 147 pregnant Braford females were assigned randomly within age to nine herd groups of approximately equal numbers. Three groups contained 3-, 4-and 5-yr old cows, three groups contained 5-, 6-and 7-yr old cows and three groups contained 7-to 13-yr-old cows. Cows were grouped by age to ensure that all cattle had equal access to supplemental feed. Each year, all open cows were removed from groups in October. At this time 3 yr-old, bred replacement heifers were added to the youngest herd groups, and older pregnant cows were shifted into the older age groups to maintain herd size and age. Prior to being placed in the cow herds, 3-yr-old replacement heifers were maintained as a single herd group on bahiagrass and stargrass pasture and were exposed to Braford bulls for 60 d beginning on March 1.
A herd from each age division was assigned randomly to one of three molasses supplementation treatments. After stargrass pasture forage became severely damaged by frost and bahiagrass forage became limited, cow herds were grazed on the two 4-ha bahiagrass pastures and stargrass hay was fed free-choice as 350-kg round bales in hay rings. Stargrass hay was harvested in May and October at about 6 wk maturity. Frequent rains prevented the harvesting of good-quality hay, a condition typical of sub-tropical areas. Hay feeding was initiated on an average date of January 5 and discontinued on an average date of April 24, when bahiagrass pasture supplied adequate forage. Hay wastage was not measured. Bahiagrass pasture and stargrass hay were sampled monthly during the winter supplementation period for CP analysis (AOAC, 1980) . Samples were hand-clipped to obtain forage that appeared to represent that being consumed by the grazing cattle. A mineral mixture offered free-choice to all cattle contained 25% NaC1, 12% P, 1% Fe, .13% CU, .03% Co, . l % ZN, 04% I, .0016% Se, .05% Mn plus 440,OOO IU vitamin A kg. Cows were exposed to Braford bulls for 90 d beginning on March 1. One bull was placed with each of the nine cow herds and bulls were Cows were weighed and assigned a condition score ranging from 1 (very thin) to 9 (very fat) in November before calving began, in March at the beginning of the breeding season, in June at the end of the breeding season and when calves were weaned during the last week of August. Cows were palpated for pregnancy when calves were weaned; from these data, pregnancy rate was calculated as 100 x the number of cows palpated as pregnanthhe number of cows exposed to bulls. Calves were weighed at birth and at weaning. Cow and calf weights were single unshrunk measurements.
Calf birth date and death losses were recorded. Calf survival rate was calculated as 100 x the number of calves w e a n e w e number of calves born.
Data were analyzed using the PROC GLM least squares procedure of SAS (1985). The model used for calf traits included supplement treatment, year, sex of calf and age of dam as main effects and the two-factor interactions of supplement treatment x year and supplement treatment x cow age. Thirty-four male calves were not castrated; they were scattered across years and treatments and averaged 18 kg heavier than the steer calves. The weaning weights of bull calves were reduced by 18 kg prior to analysis of the data. Data for calves from 3-yr-old cows were analyzed using the same procedure except that age of dam was deleted from the model. The model used for analysis of cow traits was the same as that used for calf traits, except that sex of calf was not used in the analysis of data involving all cows and that sex of calf and age of cow were not used in analyses of data from cows of a specific age group.
Results and Discussion
Bahiagrass forage CP content during the winter supplementation period ranged from an average of 6.6% in 1987-88 to 9.7% in 1984-85 (Table 1) . Stargrass hay averaged 5 % CP and was typical of that produced commercially in Florida based on date from the Ona Agric. Res. Ed. Center forage evaluation laboratory. There were no treatment effects of the quantity of hay fed on a free-choice basis; thus, the amount of hay offered is presented by year across all treatments (Table 1) . Hay wastage, although not measured, was minimal. Estimated daily DM intake from hay exceeded 50% of the DM intake recommended for the class and weight of brood cows fed in this study (NRC, 1984) . The forage component of diets fed contained well below the 9.7% dietary CP required for 500-kg beef cows with average milking ability nursing calves for the first 3 to 4 mo postpartum (NRC, 1984) .
Average data for all cows used in this study are presented in Table 2 . Supplementation treatment did not affect (P > .OS) cow live weight, live weight change or condition score during any period of the year. However, supplementation treatment affected reproductive performance. Cows supplemented with MCSM had an 11.2 percentage unit greater (P c .05) pregnancy rate than cows fed M. The 1condition score 1 to 9, w i t h 1 =very thin; 5 = average, and 9 = very fat. bCakulated as 100 x number cows palpated pregnant/number cows exposed to bull. from that of cows fed either M or MCSM. Differences in reproductive performance were not reflected by differences in cow live weight, live weight change or cow condition in the present study. In another Florida study, Brangus cows fed a molasses supplement during the winter also had a greater pregnancy rate than cows not supplemented even though live weights and condition scores were similar for cows in both treatments (Pate et al,, 1985) . Reproductive data in this study are in agreement with those from other studies (Pearson, 1974; Rush and Totusek, 1976; Sieben et al., 1976 ) that demonstrated that supplementation of natural protein to cows fed medium-to low-quality forage improved pregnancy rate. The 7.5 percentage unit greater (P > .05) pregnancy rate for cows supplemented with MU compared with cows fed M in the present study agrees with Australian work that showed that cow reproduction was improved by adding urea to a molasses supplement (Holroyd et al.. 1979a ).
Cows supplemented with MU and MCSM produced calves that averaged 4.6 and 3.0 kg heavier at weaning than cows supplemented with M (Table 2 ), but differences were not significant (P = .32). Pearson (1974) reported that cows grazing native range in Louisiana and supplemented with cottonseed meal weaned calves 25 kg heavier than those from cows fed a 32% CP (nonprotein nitrogen) liquid supplement during the same period. Other studies reported no differences in weaning weight of calves from cows supplemented with molasses compared with molasses-urea (Rush and Totusek, 1976; Holroyd et al., 1979a) or cows supplemented with molassesurea compared with no supplement (Hodges et al.. 1974) . In our study, cows supplemented with MCSM produced calves that averaged 6 d older (P <: .05) at weaning than calves from cows supplemented with M. This difference indicates that cows supplemented with MCSM conceived earlier in the breeding season. Supplementation treatment did not significantly influence calf birth weight or survival to weaning.
Even though no significant (P > .05) cow age x treatment interactions were indicated in the overall analysis of cow or calf data, response to supplements containing added CP .condition score 1 to 9 w i t h 1 = very thin, 5 = average, and 9 = very fat.
bCalculated as 100 x number cows palpated pregnanthumber cows exposed to bull.
"~Meaus in the same row with a different superscript differ (P c .05).
ccalcuiated as 100 x number of calves weandnumber of calves bom.
tended to be greater for younger than for older cows (Table 3) . Three-year-old cows nursing their first calf and fed MCSM had a considerably higher (P < .05) pregnancy rate (69.6%) than similar cows fed M (37.5%). Three-yearold cows nursing their first calf and fed MU had a pregnancy rate that was intermediate to,
but not different (P > .OS) from, that of 3-yr-old cows fed wither M or MCSM.
Respective pregnancy rates for older cows fed M, MU and MCSM were 66.1, 76.1 and 79.3% (P = .18) for 4-to 6-yr-old cows and were 78.1, 79.3 and 81.4% (P = 3 5 ) for 7-to 13-yr-old cows. Three-year-old cows nursing their first calf and fed MCSM weaned calves that averaged 14 kg heavier ( P = .14) than calves from 3-yr-old cows fed M. Yet, similar to the response observed for the total cow herd, neither live weight, live weight change nor condition score of 3-yr-old cows nursing their first calf was affected (P > .05)
by supplementation treatment lmplicntiofu Addition of natural protein to a molassesbased mixture improved its value as a supplement to beef cows offered low-quality forage. Younger cows, particularly first-calf heifers, showed a greater reproductive response to molasses-based mixtures containing natural protein than older cows did; this would be the logical choice for supplementation for cow herds grouped by age. Increased pregnancy rates and trends for improved calf weaning weights suggest that feeding a natural protein mixture with molasses is economical.
